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THE  FOOD  AND  NUTRITION  BOARD 

The  Food  and  Nutrition  Board  is  an  activity  of  the  National  Research  Council, 
established  under  the  Council’s  Division  of  Biology  and  Agriculture.  Financial 
support  for  the  meetings  and  publications  of  the  Board  has  been  provided  pri¬ 
marily  from  private  sources  such  as  the  Milbank  Memorial  Fund,  the  Nutrition 
Foundation,  and  the  Williams-Waterman  Fund  of  the  Research  Corporation. 
Members  of  the  Board  and  its  committees  serve  without  compensation  beyond 
their  actual  expenses. 

The  National  Research  Council  is  a  part  of  the  organization  of  the  National 
Academy  of  Sciences.  Grants  for  the  work  of  the  Food  and  Nutrition  Board  are 
received  and  administered  by  the  Academy,  which  is  a  private  nonprofit  corpora¬ 
tion  chartered  by  Act  of  Congress  in  1863  for  the  furtherance  of  science  and  to 
provide  a  source  of  scientific  advice  to  the  Federal  Government. 
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RECOMMENDED  DIETARY  ALLOWANCES 

for  the  maintenance  of  good  nutrition  in  healthy  persons  in  the 
United  States  of  America 

Revised  1953 


THE  MEANING  AND  THE  APPLICABILITY  OF  THE 
RECOMMENDED  DIETARY  ALLOWANCES 

^^umerous  dietary  standards  have  been  formulated  by  national  and  international 
groups  for  use  in  planning  and  evaluating  diets  and  food  supplies  for  individuals 
and  population  groups.  These  standards  have  varied  in  philosophy  and  objective 
and  consequently  in  specific  recommendations.  Many  of  the  earlier  standards 
suggested  minimal  requirements  of  nutrients  recognized  to  be  necessary  for  the 
prevention  of  nutritional  deficiencies  among  average  individuals  of  a  selected 
population.  _In  194G,  when  the(  Food  and  Nutrition  Board  accepted  responsibility 
for  developing  a  dietary  standard  for  the  United  States,  it  seemed  preferable  to 
formulate  nutrient  allowances  suitable  for  the  maintenance  of  good  nutrition  in 
essentially  the  total  population  rather  than  those  allowances  which  would  fulfill 
minimal  needs  of  the  average  person.  In  developing  its  recommended  dietary 
allowances  the  Food  and  Nutrition  Board  has  relied  on  published  evidence  relating 
to  requirements  for  the  various  dietary  essentials,  plus  the  combined  judgment 
of  a  large  number  of  nutrition  authorities,  particularly  those  actively  engaged  in 
research.  Recommended  allowances  for  calories  and  for  a  number  of  essential 
nutrients  were  adopted  by  the  Board  in  1941  and  published  in  bulletin  form  in 
1943.®  The  allowances  were  revised  in  1945®  and  again  in  1948.^° 

Much  information  relative  to  nutritive  requirements  has  accumulated  in  the 
last  five  years,  and  the  recommended  allowances  have  again  been  examined  in 
the  light  of  the  currently  available  evidence.  Also,  since  the  last  revision,  dietary 
standards  have  been  formulated  for  Canada^  and  Great  Britain,®  and  the  report 
of  the  Committee  on  Calorie  Requirements  of  the  Food  and  Agriculture  Organi¬ 
zation  of  the  United  Nations®  has  been  published. 

The  term  “Recommended  Allowances”  was  chosen  by  the  Food  and  Nutrition 
Board  in  1941  to  avoid  any  implication  of  finality  of  standards  or  of  minimal 
or  optimal  requirements.  The  values  proposed  represent  exactly  what  is  implied 

kveU  of  !  “recommended  dietary  allowances,”  i.e., 

levels  of  nutrient  intake  appearing  desirable  for  use  in  planning  diets  and  food 

^ykion  principle  or  objective  is  reaffirmed  in  the  present 
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for  increased  needs  in  times  of  stress  and  to  permit  other  potential  benefits. 
Although  the  optimal  intake  of  essential  dietary  constituents  remains  largely 
speculative,  there  is  considerable  evidence  that  improvement  in  growth  and  func¬ 
tion  occurs  when  the  intake  of  certain  nutrients  is  increased  above  the  level  just 
suflBcient  to  prevent  signs  of  deficiency  disease.  The  nutritive  intakes  recommended 
are,  in  general,  higher  than  average  requirements  and  lower  than  the  amounts 
which  may  be  needed  in  pathologic  states  or  in  rehabilitation  following  depletion. 
The  margin  between  “minimal  requirements”  and  “recommended  allowances” 
varies  among  the  essential  nutrients.  Reasons  for  this  include  variation  in  the 
body’s  capacity  for  storage,  the  extent  of  variations  in  individual  needs,  and 
differing  margins  between  minimal  and  optimal,  or  between  optimal  and  excessive, 
intake  for  certain  nutrients. 

As  previously  noted,  the  allowances  are  tentative  and  approximate  values,  for¬ 
mulated  for  guidance  rather  than  detailed  application.  When  applied  to  individuals 
or  groups,  they  must  be  judged  by  the  effects  on  the  persons  involved.  The  recom¬ 
mendations  are  not  designed  to  provide  a  basis  for  judging  the  nutritional  status 
of  population  groups  but  rather  to  serve  as  a  guide  for  planning  food  supplies  for 
these  groups.  If  these  allowances  are  used  in  dietary  evaluation,  it  is  essential  to 
appreciate  that,  while  most  persons  whose  consumption  equals  or  exceeds  the 
goals  are  presumably  adequately  nourished,  not  all  persons  who  fail  to  reach  these 
goals  are  malnourished. 

The  dietary  standards  proposed  by  the  Committee  on  Nutrition  of  the  British 
Medical  Association^  are  somewhat  similar  in  philosophy  and  objective  to  the 
Recommended  Dietary  Allowances,  but  the  caloric  estimates  and  quantities  of 
various  nutrients  recommended  “are  believed  to  be  sufficient  to  establish  and  main¬ 
tain  a  good  nutritional  state  in  representative  individuals  of  population  groups. 
The  British  standard  thus  differs  in  providing  values  which  apply  to  the  average 
person  rather  than  values  which  will  cover  essentially  all  individuals,  recognizing, 
however,  that  some  members  in  every  group  may  need  more  than  the  average. 

The  dietary  standard  proposed  by  the  Canadian  Council  on  Nutrition^  differs 
considerably  in  purpose  and  philosophy  from  the  American  and  British  >^ecommen- 
dations.  The  Canadian  standard  represents  ‘  a  nutritional  floor  beneath  which 
maintenance  of  the  health  of  the  people  cannot  be  assumed.  It  is  designed  not 
only  as  a  basis  for  planning  food  supplies  for  individuals  or  groups,  but  also  for 
use  in  assessing  the  amount  of  each  nutrient  provided  by  a  diet  for  an  individua 
or  group  in  terms  of  probable  physiologic  requirement.  Reco^endations  are 
based  upon  body  size,  and  the  influence  of  work  on  requirements  is  emphjized^ 
In  view  of  the  differences  in  underlying  philosophy  and  purpo^  het^•.een  I 
Canadian  British,  and  American  standards,  it  is  obvious  that  specific  recomm 
dations  will  differ.  Values  proposed  in  the  Canadian  standard  approach  minim 

.-"sr.sr.i ..  . . .  ■" 

persons. 
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“mentfam  ts  weU  L'wS^The  baaea  upon  »hich  the  recommendationa 
were  formulated  are  aummarized  in  the  aections  which  fol  ow. 


SCIENTIFIC  BASES  FOR  THE  RECOMMENDED  DIETARY 

ALLOWANCES 


Calories 

Since  the  1948  revision  of  the  Recommended  Dietary  Allowances,  calorie  stand- 
ards  have  been  published  by  the  Canadian  Council  on  Nutrition'*  and  the  Food 
and  Agriculture  Organization  of  the  United  Nations.®  As  a  basic  calculation,  the 
Canadian  standard  provides  calories  for  adult  maintenance  at  rest  equal  to 
93  (Wkg-^®).  The  corresponding  FAO  calculation  provides  calories  equal  to  92 
(Wkg”)  for  men  and  82.5  (Wkg^®)  for  women.  The  added  calorie  requirements 
for  degrees  of  activity  are  provided,  in  the  Canadian  standards,  on  the  basis  of 
descriptive  work  loads  and,  in  the  FAO  requirements,  by  a  reference  level  of 
activity  described  for  a  standard  man  and  a  standard  woman.  The  FAO  system 
takes  account  of  age  (including  the  age  of  adults),  sex,  and  climate. 

Heretofore,  the  Recommended  Dietary  Allowances  have  specified  three  cate¬ 
gories  of  activity  for  a  70-kilogram  man  and  a  56-kilogram  woman,  with  due 
recognition  of  the  fallibilities  of  the  allowances  as  applied  to  individuals.  The 
principles  still  adhered  to  are  (1)  that  calorie  allowances  must  be  adjusted  up 
or  down  to  meet  specific  needs,  and  (2)  that  the  proper  calorie  allowance  for  an 
individual  is  that  which  over  an  extended  period  will  maintain  body  weight  or 
rate  of  growth  at  the  level  most  conducive  to  well-being. 

In  view  of  the  observation  that  the  FAO  system  has  been  generally  satisfactory 
in  many  parts  of  the  world,  the  system,  with  two  modifications,  has  been  adopted 
for  this  revision  of  the  Recommended  Dietary  Allowances.  The  tabulated  adult 
allowances  for  calories  and  other  nutrients  are  adjusted  to  three  ages  for  men 
and  women,  replacing  the  former  three  activity  catgories. 

The  basis  of  the  recommendations  is  the  calorie  allowance  for  a  “standard” 
man  and  woman,  both  aged  25,  living  in  a  temperate  climate  (mean  annual  ex- 
^nal  temperature  10°  C.),  and  weighing  65  and  55  kilograms,  respectively. 
Ihese  standard  persons  are  presumed  to  be  fairly  active  physically,  being  neither 
sedentary  nor  engaged  in  hard  physical  labor  as  a  major  occupation.  The  man 
could  be  employed  in  light  industrial  work;  he  could  be  a  delivery  man,  a  painter 
an  outdoor  salesman,  or  a  farmer  except  in  the  periods  of  heaviest  farm  work! 
Ihe  woman  could  be  employed  at  bench  work  in  a  factory;  she  could  be  a  shop 
saleswoman,  or  an  active  homemaker  and  mother.  Both  man  and  woman  are 
presumed  to  engage  in  a  moderate  amount  of  outdoor  recreation  and  to  lead  a 
j  vigorous  healthy  life.  The  allowances  of  3200  and  2300  calories,  respecrively 

‘  actual  change  with  age  "  nfd’Tnn.r.  beyond  25.  The 

of  approximately  5  per  cent  for  each  d  ^  TZ  "‘•b  a  reduction 

24  an  upward  correction  of  0.5  pef  centlLryt;  :^:yt  mad:."'*  “ 
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Adjustment  of  calories  for  body  size.  For  men  and  women  differing  from 
the  standard  body  sizes  of  65  and  55  kilograms  (143  and  121  lbs.),  the  follow¬ 
ing  formulas  are  applicable: 

Cal.  for  men =152 

Cal.  for  women  =  123.4  (W-''®) 

where  W  =  body  weight  in  kilograms.  For  example,  allowances  for  25-year-old 
men  weighing  50,  60,  70,  and  80  kilograms,  respectively,  would  be  2600,  3000, 
3400,  and  3700  calories.  Women  of  the  same  age  and  weighing  40,  50,  60,  and 
70  kilograms  would  receive,  respectively,  1800,  2100,  2400,  and  2700  calories. 
Adjustment  by  pounds  to  other  body  sizes  may  be  facilitated  by  the  following 
table : 


Approximate  Weights  Corresponding  to  Specified  Percentages 
OF  THE  Calorie  Allowances  for  the  Standard  Man  and  Woman 


Weight  in 

Pounds 

Men 

Women 

105 

90 

124 

104 

143 

121 

163 

135 

183 

156 

Per  Cent  of 
Standard  Allowance 

80 

90 

100 

110 

120 


In  the  use  of  this  table,  it  should  be  observed  that  if  a  143-pound  man  at  35 
years  of  age  is  considered  to  require  3000  calories,  then  a  man  of  the  same  age 
weit^hing  105  pounds,  but  otherwise  comparable,  would  require  80  per  cent  of 
3000  or  2400  calories.  And  if  a  121-pound  woman  at  35  years  of  age  is  esti¬ 
mated  to  need  2200  calories,  then  a  156-pound  woman,  otherwise  comparable, 
would  need  120  per  cent  of  2200,  or  2600  calories.  (Both  of  these  examples  as¬ 
sume  that  the  given  weights  are  desirable  with  respect  to  height  and  health.) 


Actual  versus  desirable  body  weight.  Final  body  length  (height)  is  usually 
attained  by  age  20  or  shortly  thereafter,  but  in  the  United  Stales  the  average 
person  tends  fo  continue  increasing  body  weight  until  close  to  ^ 

The  67-inch  man  who  weighs  145  pounds  at  age  M  approach^  a  g 
pounds  30  years  later,  and  the  woman  who  weighs  121  pounds  at  =8*  25  ‘e"ds 
m  gain  some  17  pounds  by  age  55.  Life  insurance  and  other  data  indicate  that 
the^  weight  gains  are  undesirable  and  that  the  most  favorahle  health 
s^soeiaid  with  no  rise  in  weight  beyond  that  normally  pertaining  to  age  25 
or  30  rrecommending  calorie  allowances  for  adulu,  it  appears  proper  to  make 
Ae  calorie  Xwance,  not  on  the  basis  of  actual  body  weight,  but  according  m 

j,  b*  »»b,.  ji.  “-w  "i'j  .■5i“ ‘.C  ibii 

weights  and  heights. 
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Desirable  Weights  for  Height 

(Modified  from  Metropolitan  Life  Insurance  Company  Statistical  Bulletin 
23,  1942;  24,  1943.  Age  is  disregarded  because  weight  gains  beyond 
the  ages  of  25  to  30  years  are  considered  undesirable.) 


Height, 

Weight  in 

Pounds 

Inches 

Men 

Women 

58 

— 

112±11 

60 

125±13 

116±12 

62 

130±13 

121rtl2 

64 

135zbl4 

128 zb 13 

66 

142±14 

135zbl4 

68 

150zbl5 

142zbl4 

70 

158±16 

150zbl5 

72 

167±17 

158zbl6 

74 

178±18 

— 

Adjustment  of  calories  for  climate.  For  climate,  a  5  per  cent  increase  or  de¬ 
crease  in  calorie  allowance  for  every  10°  C.  difference  (decrease  or  increase)  in 
mean  external  temperature  from  the  reference  base  of  10°  C.  is  proposed.  These 
adjustments  are  devised  specifically  for  application  to  differences  in  mean  annual 
temperature,  but  they  may  well  serve  for  the  adjustment  to  seasonal  differences 
as  well.  In  various  parts  of  the  United  States  the  difference  in  mean  winter  and 
summer  temperatures  may  vary  between  10°  C.  and  30°  C.  This  would  indicate 


corrections  from  5  to  15  per  cent  in  the  calorie  allowances  (i.e.,  increase  in  winter, 
decrease  in  summer),  according  to  the  conditions.  It  should  be  obseirved  that 
all  adjustments  for  climate  presuppose  an  ordinary  amount  of  actual  exposure  to 
the  climate.  For  persons  spending  most  of  their  time  out  of  doors,  these  adjust¬ 
ments  may  be  insufficient,  particularly  during  winter  in  the  Northern  and  Central 
States.  It  IS  obvious  that  people  who  spend  almost  all  their  time  in  well-heated 
buildings  during  the  winter  will  not  need  the  extra  food  calories  required  by  in¬ 
dividuals  less  sheltered  at  this  time  of  the  year. 

For  practical  guidance  in  the  matter  of  calorie  adjustment  to  climate,  it  may 

Cleveland,  Chicago,  Omaha,  Denver,  Detroit,  Spokane, 
Salt  Lake  City,  and  Santa  Fe,  New  Mexico,  correapond  closely  to  the  10"  C.  mean 
annual  standard.  For  places  like  Minneapolis  and  Burlington,  Vermont,  the  an¬ 
nual  calorie  aUowance  may  be  2  per  cent  higher.  A  reduction  of  5  per  cent  for 

sttes“I„7sm,h"  “TTr*"  T?  P”"®  Southwestern 

States  and  Southern  California,  including  such  ciUes  as  JacksonvUle  Phoenix 


P^rtlLfat  “Smtl  7  Ptegnan^Ta^d  Uctt:fon°aT'S 

can  he  adjusted  by  simple  addWon7to*'tr™ll°""^’  allowances 


RECOMMENDED  DIETARY  ALLOWANCES 


Nonfat.  *“  "“«e.  or  nulri- 

"""‘S’’  allowance  of  400  calories  daily  is  suggested  for 

the  third  trimester.  For  the  earlier  part  of  pregnancy,  the  calorie  cost  of  preg¬ 
nancy  IS  probably  small  and  tends  to  be  compensated  by  a  small  decrease  in 
physical  activity.  For  many  American  women,  the  reduction  in  physical  activity 
in  the  third  trimester  may  compensate  for  the  extra  demands  for  calories  from 
fetus,  making  an  increased  calorie  supply  in  the  woman’s  diet  unnecessary. 
Observation  of  the  body  weight  will  enable  the  physician  to  give  the  proper  ad¬ 
vice  to  the  individual.  A  gradual,  controlled  gain  of  body  weight  up  to 
about  22  pounds  seems  to  be  desirable  for  the  woman  who  is  initially  at  ideal 
weight  for  her  height.  A  smaller  gain  is  desirable  for  the  obese  woman;  a  larger 
gain  may  be  best  for  the  unduly  thin  woman. 

For  lactating  women,  the  calorie  allowance,  to  be  precise,  should  be  adjusted 
to  the  average  milk  yield,  but  an  allowance  of  1000  calories  daily  is  proper  for 
an  average  production  of  850  milliliters  of  milk  with  an  energy  value  of  about 
600  calories.  For  the  individual,  the  calorie  supply  should  be  adjusted  to  the 
actual  milk  production,  perhaps  averaged  on  a  weekly  basis.  The  calorie  supple¬ 
ment  for  lactation  should  be  about  130  calories  per  100  milliliters  of  milk. 


Calorie  allowances  for  children  and  adolescents.  For  infants  and  children, 
two  modifications  are  introduced  in  classification.  In  the  previously  published 
recommendations,  allowances  for  infants  have  been  based  on  the  average  infant 
at  6  to  8  months  of  age.  Encouragement  is  given  in  this  revision  to  adjustment 
of  calorie  and  protein  allowances  according  to  size,  activity,  and  rate  of  growth 
by  specifying  three  periods.  The  age  groupings  of  1  to  3  months,  4  to  9  months, 
and  10  to  12  months  are,  of  course,  arbitrary  and  should  be  interpreted  judi¬ 
ciously.  The  allowance  of  120  calories  per  kilogram  for  1  to  3  months,  110  calor¬ 
ies  per  kilogram  for  4  to  9  months,  and  100  calories  per  kilogram  for  10  to  12 
months  reflects  the  general  pattern  of  intake  observed  for  infants  not  breast  fed. 
The  underweight  infant  may  benefit  from  a  larger  allowance  if  it  is  well  taken. 
The  specified  allowances  would  be  provided  by  approximately  850  milliliters  of 
human  milk  for  the  1-  to  3-month  period  and  by  approximately  1400  milliliters 
for  the  period  4  to  9  months. 

For  children,  there  was  previously  no  distinction  made  between  sexes  until 
13  years  of  age.  However,  in  the  United  States  there  appears  to  be  an  appreci¬ 
ably  greater  energy  requirement  for  boys  than  for  girls  of  the  10-  to  12-year  age 
group.  Not  only  do  the  boys  engage  in  more  energetic  games,  but  they  also  seem 
to  expend  more  energy  than  girls  of  the  same  age  and  body  weight  in  the  same 
activities.^2  Consequently,  for  the  10-  to  12-year-old  children  the  calorie  allow¬ 
ances  have  been  specified  as  2500  for  boys  and  2300  for  girls,  although  the  al¬ 
lowances  for  specific  nutrients  are  not  changed  significantly. 

The  problem  of  providing  the  proper  calorie  allowance  for  adolescents  is  diflB- 
cult  to  solve  satisfactorily.  To  adjust  the  calorie  allowance  to  the  actual  body 
size  might  penalize  the  underfed  child  who  could  use  more,  not  less,  food  than 
the  overfed  youngster.  On  the  other  hand,  at  ages  16  to  20  the  final  body  size 
is  being  approached,  and  body  size  cannot  be  totally  disregarded.  The  FAO 
.system  provides  a  rational  solution  which,  however,  is  not  always  easily  applied 
to  individuals:  “It  is  recommended  that  the  requirements  of  adolescents  be  ad- 
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justed  according  to  the  body  size  to  be  reached  at  maturity  and  that  require¬ 
ments  at  age  16  to  19  years,  inclusive,  be  assessed  as  approximately  120  per  cent 
and  105  per  cent  of  requirements  at  25  years  for  males  and  females,  respectively. 
In  essence  this  means  that  a  boy  of  16  who  might  be  expected  to  attain  a  weight 
of  65  kilograms  at  age  25  would  receive  3800  calories  regardless  of  his  current 
body  weight.  But  a  boy  of  18  weighing  70  kilograms  and  tall  in  proportion 
might  be  expected  to  have  a  proper  weight  of  80  kilograms  at  age  25  and  should 
receive  4500  calories. 

The  calorie  allowances  cited  here  for  infants  and  children,  as  for  adults,  are 
not  proposed  to  be  more  than  rough  guides  for  groups  and  are  still  less  applica¬ 
ble  in  detail  to  individuals.  The  rate  of  growth,  the  appetite,  and  the  actual  fat¬ 
ness  of  body  indicated  by  the  subcutaneous  fat  should  be  observed  and  used  as 
better  guides  to  calorie  needs  than  any  arbitrary  allowances. 


Adjustment  of  calories  for  activity.  The  outstanding  factor  causing  varii 
in  calorie  needs  is  physical  activity,  and  no  simple  scheme  can  be  devised  to 
evaluate  this  for  either  children  or  adults.  Earlier  tables  which  sought  to  assess 
calorie  requirements  according  to  occupation  no  longer  suffice  in  the  day  of  the 
40-hour  work  week  and  the  wide-spread  introduction  of  tools  and  power  to  save 
energy  both  on  and  off  the  job.  Increasingly,  the  modern  American  tends  to  ex¬ 
pend  most  of  his  energy  away  from  the  joh.  He  (or  she)  may  spend,  per  week, 
40  hours  at  work,  20  hours  eating  and  going  to  and  from  work,  and  50  to  60 
hours  in  sleep,  but  there  are  still  50  to  60  hours  for  energy  expenditure  at  high 
or  low  rate  as  the  case  may  be. 

The  standard  activity  of  the  standard  man  and  woman  was  specified  to  corres¬ 
pond  roughly  to  the  general  average  of  the  population,  and  the  figures  of  3200 
and  2300  calories,  respectively,  were  selected  to  provide  for  the  needs,  at  the 
specified  age  (25  years),  body  weight  (65  and  55  kilograms,  or  143  and  121 
pounds),  and  climate,  for  this  level  of  physical  activity.  For  more  extensive 
physical  activity,  the  calorie  allowances  recommended  in  this  revision  should  be 
increased  by  perhaps  a  maximum  of  50  per  cent  for  the  heaviest  type  of  work 
This  maximum,  amounting  to  a  total  of  4800  calories  for  the  65-kilogram  stand- 

ri/rh  '“T  ““‘J’  usually  represents  a  temporary 

Fo?Lir.eT?  ■  "T’™  ®  55  kilograms). 

For  truly  sedentary  people,  on  the  other  hand,  the  standard  calorie  allLances 

25  vear  old ^'’Out  2500  and  1800  calories  for  the 

whT  am  “rermTor  1“  ~ 

activity.  In  general  such  persons  wiU  he  ™"er  medical  Tarrind  th 

lellreaSll^r^^^^^  ‘"T 

not  need  to  gain  weight  should  reor  ^  ^fury  subjects  and  invalids  who  do 
as  ordinarily  measured.  But  in  thMe'T"-  u **  metabolism 
ance  should  be  adjusted  to  the  indi  'd  ^  ^  uther  categories,  the  calorie  allow- 

change,  and  clinicirstatu,.  ty  weight,  weight 
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I. 


Protein 

The  protein  allowances  recommended  for  normal  adults,  regardless  of  muscu¬ 
lar  activity  but  not  including  pregnancy  or  lactation,  are  based  on  the  standard 
I  of  one  gram  of  protein  per  day  for  each  kilogram  of  body  weight.  This  value  has 
been  considered  to  Ee  in  reasonable  accord  with  the  principles  of  the  recom¬ 
mended  dietary  allowances.  Its  original  basis  was  the  average  amount  of  pro¬ 
tein  required  for  equilibrium  in  more  than  100  nitrogen-balance  experiments  in 
the  course  of  25  independent  investigations,  including  work  in  several  countries 
and  with  both  sexes.^^  This  average  was  increased  to  cover  individual  varia¬ 
tions  in  protein  requirement  of  normal  people  and  difierences  in  the  nutritive 
quality  of  mixed-protein  diets.  The  recommended  allowances  thus  arrived  at  by 
the  Board  in  1941  are  again  reaflSrmed.  The  actual  figures  recorded  in  the 
table  are  somewhat  lower  than  in  the  1948  revision^®  because  of  the  acceptance 
of  a  smaller  standard  man  and  woman,  in  accordance  with  FAO  recommenda¬ 
tions  for  calorie  requirements.  Increased  calorie  expenditure  due  to  activity  does 
not  increase  protein  requirement,  provided  the  calorie  requirement  is  satisfied. 
The  reconunended  allowances  for  proteins  assume  adequate  caloric  intakes. 

The  nutritive  value  of  proteins  is  primarily  dependent  on  the  amino  acid  com¬ 
position,^®  and  the  lower  biological  value  of  vegetable  proteins  as  compared  with 
I  animal  proteins  is  well  known.  The  inclusion  of  a  variety  of  foods,  and  especially 
'  products  of  animal  origin,  in  the  diet  assures  a  satisfactory  amino  acid  distribu¬ 
tion  as  well  as  sources  of  other  nutrients. 

The  essential  amino  acids  for  adult  males  consuming  a  very  simplified  diet 
have  been  identified  and  tentative  figures  for  “recommended”  intakes  presented 
by  Rose.^®  By  personal  communication  Dr.  Rose  has  explained  that  his  values 
represent  about  twice  the  highest  observed  minimum  requirements  for  mainten¬ 
ance  of  nitrogen  equilibrium  in  young  adult  males.  His  values  quoted  below  are 
therefore  to  be  regarded  as  safe  allowances  and  not  necessarily  optimum.  The 
“recommended”  amino  acid  intakes  in  grams  per  day  were  as  follows:  isoleucine, 
I  1.4;  leucine,  2.2;  lysine,  1.6;  methionine,  2.2;  phenylalanine,  2.2;  threonine,  1.0; 
tryptophan,  0.5,  and  valine,  1.6.  Recent  evidence  (Rose,  unpublished)  indicates 
that  80  to  85  per  cent  of  the  methionine  requirement  is  replaceable  by  cystine 
and  70  to  75  per  cent  of  the  phenylalanine  requirement  is  replaceable  by  tyrosine. 
These  intakes  of  amino  acids  are  easily  supplied  by  mixed  diets. 

There  is  abundant  evidence  available  to  show  that  nitrogen  equilibrium  may 
be  maintained  upon  levels  of  protein  much  below  the  present  recommenda¬ 
tions  However,  the  estimation  of  requirements  by  balance  methods  has 

certain  limitations.  The  bare  maintenance  of  positive  balance  is  possible  at  any 
level  above  the  minimum  requirement,  the  maintenance  of  nitrogen  equilibnum 
in  adults  is  not  necessarily  the  desired  objective,  and  the  optimum  level  of  posi¬ 
tive  balance  is  difficult  to  assess.  Methods  for  evaluation  of  the  effects  of  different 

levels  of  proteins  need  further  study.  i  i  uu  j  Uo 

It  may  be  noted  that  the  recommendations  are  for  normal  healthy  adults. 

Large  protein  losses  occur  after  injury  and  must  be  replaced  during  recove^. 
i  Protein  needs  during  tissue  repair  are  high,  as  they  are  during  any  grou*  proe^. 
I  The  protein  allowances  for  pregnancy  and  lactation  are  based  on  the  oterva- 
tions  of  Macy  and  her  coworkers,  “  Coons,  ”  and  others.  These 
showed  that  growth  of  the  fetus  and  adnexa  in  pregnancy,  and  the  demands  for 
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milk  production  in  lactation,  greatly  increase  the  protein  needs  over  those  of 
the  nonpregnant  state.  Assuming  a  woman  adequately  nourished  prior  to  preg¬ 
nancy,  the  increased  need  begins  in  the  latter  half  of  pregnancy  and  is  greatest 
when  lactation  has  reached  its  maximum.  The  values  in  the  table  should  be  ad¬ 
justed  as  the  requirement  varies  with  size. 

The  protein  requirement  for  infants  is  difficult  to  specify.  During  the  first 
month  of  life  desirable  allowances  are  dependent  upon  maturation  of  excretory 
and  endocrine  functions  and  no  specific  recommendations  are  given.  The  breast¬ 
fed  infant  normally  receives  from  2  to  grams  of  protein  per  kilogram  of  body 
weight  per  day.  This  is  less  than  the  amount  which  has  been  recommended^® 
and  the  amounts  supplied  by  most  formulas  for  artificial  feeding.  The  limited 
evidence  available  indicates  that,  with  improved  processing  techniques  for  in¬ 
creasing  digestibility,  the  utilization  of  proteins  from  cow’s  milk  is  similar  to 
that  of  the  proteins  from  breast  milk;  that  feeding  higher  levels  of  protein  than 
are  supplied  by  breast  feeding  will  increase  the  amount  of  nitrogen  retained,^^ 
and  that  nitrogen  retention  is  apparently  not  maximum  in  the  breast-fed  infant.^® 
However,  there  appears  to  be  no  convincing  evidence  either  that  the  breast-fed 
infant  is  lacking  in  protein  or  that  the  higher  level  supplied  by  many  conven¬ 
tional  formulas  should  be  decreased.  Adequate  data  are  not  yet  available  on 
the  performance  of  artificially  fed  infants  receiving  protein  levels  comparable 
to  those  obtained  in  breast  feeding.  Thus,  while  the  protein  allowance  for  arti¬ 
ficially  fed  infants  may  well  be  overly  generous,  no  change  is  made  for  the 
present  in  the  previous  recommendation  of  3.5  grams  per  kilogram  of  body 
weight  per  day. 

The  recommendations  for  children  after  infancy  are  based  upon  balance  studies 
as  found  in  the  literature.  These  data  indicate  that  the  protein  need  per  kilogram 
decreases  from  2.5-3  grams  in  early  childhood  to  1.5-2  grams  in  late  childhood 
and  adolescence,  to  approximately  1  gram  for  adults.  The  values  in  the  table 
approximate  these  amounts.  It  should  be  noted  that  these  generalizations  should 
not  obscure  the  fact  that  protein  requirements  are  relatively  high  for  the  periods 
of  rapid  growth  and  lower  during  periods  of  slow  growth.  The  time  of  these 
growth  phases  varies  among  individuals.  Recent  wide-spread  interest  in  protein 
deficiency  syndromes  such  as  Kwashiorkor  disease^®  emphasizes  the  particular 
vulnerability  of  children  who  receive  diets  in  which  the  protein  content  is  low 
and  primarily  of  vegetable  origin,  even  when  the  total  calorie  intake  is  adequate 


Calcium 

Since  the  1948  revision  of  the  recommended  allowances,  many  studies  have 

ars  ^-MfehiM  dietary  cond- 

.  In  children,  balance  data  can  be  interpreted  in  relation  to  growth  and 

prlte'o :/  “’fr'r  can„oT 

preted  without  qualification  because  there  are  no  precise  criteria  fr.r 

t  e  role  of  dietary  calcium  in  maintaining  the  well-being  of  the  adult  The  d"^ 

cision  to  recommend  an  allowance  of  800  milligrams  per  da v  ^ta 
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eluding  pregnancy  and  lactation)  should  provide  for  calcium  equilibrium  through¬ 
out  adulthood,  but  the  desirability  of  continued  calcium  storage  after  completion 
of  growth  is  a  matter  of  conjecture. 

in  regard  to  the  calcium  balance  studies,  certain  observations  may  help  to 
delineate  the  problem  of  interpretation  of  the  data  which  have  been  reported: 
(a)  The  calcium  balance  tends  to  reflect  the  previous  dietary  intake  of  calcium, 
and  the  capacity  of  adaptation  to  lowered  intakes  is  evident.  Adaptation  may  re¬ 
quire  a  few  days  or  many  months.^®  (b)  As  calcium  intake  increases,  fecal  calcium 
increases  proportionately  more  than  does  urinary  calcium;  urinary  calcium  ex¬ 
cretion  tends  to  increase  in  older  individuals.^®  (c)  Calcium  balances  in  adults 
appear  to  reflect  intermittent  losses  and  gains  of  calcium  which  tend  to  occur 
in  cycles.  Wide  variations  among  individuals  prevail,  suggesting  metabolic  differ¬ 
ences  not  explained  by  intake  or  absorption,  (d)  Calcium  losses  through  the 
skin  have  not  been  taken  into  account.®®’  (e)  Many  aged  animals  and  hiunans 
are  prone  to  negative  calcium  balances.  ®®’  Limited  evidence  would  suggest 

that  negative  balances  in  adults  may  be  the  result  of  persistent  low  intakes®®’ 
and  dietary  intake  can  reverse  the  negative  balance.®®’  ®*’  This  is  not  confirmed 
in  studies  on  rats.®® 

Studies  reviewed  by  Cobb®^  suggest  that  wide  variations  in  mineralization  of 
the  adult  skeleton  are  to  be  expected.  In  general,  the  weight  of  the  skeleton  ap¬ 
pears  to  increase  through  age  35,  to  decrease  gradually  with  yearly  variations 
until  about  65,  and  then  to  decrease  progressively  during  advanced  ages.  Most 
of  the  data  concerning  the  skeletal  development  before  30  years  of  age  have  been 
based  on  X-ray  studies  of  selected  cases  known  to  be  in  a  good  state  of  nutriture, 
while  information  on  older  persons  has  been  based  largely  upon  skeletons  of  un¬ 
claimed  bodies  whose  nutritional  history  was  unknown.  The  variability  of  min¬ 
eralization  observed  in  the  younger  group,  known  to  be  well  nourished,  was  small, 
but  variability  increased  rapidly  in  the  subjects  over  30  years  of  age. 

The  relation  of  calcium  intake  to  osteoporosis  in  elderly  people  has  not  been 
established.  The  decalcification  of  the  skeleton  is  influenced  by  the  generalized 
atrophy  in  aging*®  and  the  failure  of  the  protein  matrix  in  which  the  calcium 
is  deposited.®^  Lessened  activity  and  endocrine  balance  are  also  factors  in  the 
loss  of  calcium  in  the  adult.*®  Such  aging  changes  do  not  occur  abruptly,  and 
simultaneous  anabolic  metabolism  of  bone  persists  in  advanced  aging.  ’ 

The  possibiUties  of  excessive  dietary  calcium  intakes  are  remote.  Dietary  cal¬ 
cium  appears  not  to  be  a  primary  factor  in  calcification  of  soft  tissue.  Kidney 
stones  have  been  reported  only  under  conditions  of  immobilization,  hypervita- 
minosis  D,®®’  ®®  endocrine  dysfunction,  or  specific  bone  disease.®^  ,  •  •  n 

The  metabolism  of  calcium  is  known  to  be  influenced  in  children  by  vitamin  D 
There  is  limited  evidence  of  the  need  for  vitamin  D  by  the  adult,  other  than  that 
derived  from  ordinary  exposure  to  sunlight,  except  m  pregnancy  and  lacta^ 
32,  37,  44  However,  the  seasonal  variation  in  available  sunshine  in  the  No 
feniral  area  as  compared  with  the  Southwest  should  not  be  ignored  and  most  of 
the  published  studies^ have  been  from  the  North  Central  area.  The  blood  calcium 
of  the  healthy  adult  is  remarkably  constant  and  remains  so  even  with  severe 

•  52 

“sheman"  demonstrated  that  increased  intakes  of  calcium  not  only  increased 
the^kngth  and  density  of  the  adult  rat  skeleton  but  also  increased  the  life  span 
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and  delayed  the  onset  of  degenerative  changes.  Liu  and  McCay^=* 
ported  that  the  apparent  requirement  of  aged  dogs  for  calcium  is  peater  t^  an 
that  of  young  adult  animals.  Henry  and  Kon^*  reported  that  rats  adapted  to 
a  low  calcium  diet  were  better  able  to  store  calcium  than  those  adapted  to  a 
high  calcium  diet,  and  negative  balances  after  complete  calcification  were  proba¬ 
bly  due  to  adaptation.  The  extent  to  which  these  observations  can  be  applied  to 
man  is  questionable.  On  the  other  hand,  Stearns®^  found  that  adolescent  girls 
who  were  well  nourished  stored  amounts  of  calcium  predicted  for  rate  of  growth, 
but  undernourished  girls  required  several  months  of  refeeding  before  they  reached 
the  same  eflSciency  in  utilization  of  the  mineral. 

Review  of  the  calcium  allowances  for  growth  resulted  in  only  one  change  from 
the  previous  recommended  allowances  for  children.  Because  of  ability  to  use 
increased  calcium  in  late  adolescence,  shown  by  girls  as  well  as  boys,  ■**  the  allow¬ 
ance  for  16-  to  20-year-old  girls  was  increased  to  1.3  grams  per  day.  In  evaluating 
calcium  allowances  for  children,  special  consideration  was  given  to  the  studies 
by  Daniels®®  and  by  Outhouse^^  of  preschool  children,  by  Macy^®  of  children  5 
to  12  years  of  age,  and  by  Wang®®  of  adolescent  girls.  The  earlier  studies  by 
Sherman  and  Hawley®®  and  by  Wang  and  coworkers®*  were  also  evaluated,  as 
were  the  calculations  made  by  Leitch**  as  to  the  probable  requirements  during  the 
period  of  growth.  These  studies  and  calculations  have  been  checked  against  the 
recently  published  paper  of  Stearns.®*  It  would  appear  that  previously  determined 
allowances  are  adequate  for  good  growth  and  development.  Undernourished 
children  may  require  special  treatment. 

The  allowances  for  pregnancy  and  lactation  are  intended  to  provide  for  the 
growth  of  the  fetus  and  for  milk  production.  These  needs  are  indicated  by  the 
observations  of  Macy  and  coworkers,  Coons,  and  others.®®’  **  It  should  be  em¬ 
phasized  that  the  limitation  of  increases  in  the  dietary  to  the  last  trimester  of 
pregnancy  assumes  a  well-nourished  woman  at  the  onset  of  pregnancy.  Where 
there  has  been  previous  undernutrition,  increased  intake  of  calcium  should  be 
supplied  earlier. 


t 


Iron 

The  recommended  allowances  for  iron  were  originally  based  to  a  large  ex¬ 
tent  on  the  suggestion  of  Sherman^®  that  12  milligrams  is  a  desirable  level  of  in- 
take  for  adults.  The  mean  intake  of  8  miUigrams  required  by  his  subjects  for 
equilibrium  w^  increased  by  50  per  cent  to  provide  for  individual  variation. 
There  ^"siderable  evidence,  especially  the  observations  of  McCance  and  Wid- 

dowson,  of  Hahn  and  of  others,  that  adult  males  can  be  maintained  for  periods 
of  time  with  very  low  intakes  of  iron.  ^ 

The  more  recent  investigations  of  Moore  and  Dubach®®  indicate  that  the  ab- 

tK^°Vr"  ‘liffer  from  its  absorption  when  administered  in 

Id  rT-  f incorporated  radioactive  iron  into  e  Js 
chicken  muscle,  chicken  and  rabbit  liver,  mustard  greens  and  TV, 

ablene.  „r*.he  — --- 
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The  possible  effect  on  iron  requirements  of  dermal  excretion*^’  has  been 
considered,  but  unexplained  discrepancies  in  the  reported  estimates  do  not  indi¬ 
cate  that  the  existing  allowances  should  be  altered  on  the  basis  of  these  findings. 

Leverton®^  showed  that  young  women  were  in  equilibrium  with  an  intake  of  ap¬ 
proximately  7  milligrams  daily.  In  a  later  study®®  she  found  a  larger  amount  to 
be  needed  unless  the  diet  contains  all  other  dietary  essentials  abundantly.  The 
recommended  allowance  of  12  milligrams  for  women  becomes  justified,  for  iron, 
like  calcium,  is  poorly  utilized  by  many  persons. 

The  demands  of  pregnancy  have  been  estimated®®  to  require  an  increase  of 
about  3  milligrams  over  the  normal  requirement.  This  amount  was  therefore 
added  to  the  12-milligram  allowance  assigned  to  the  nonpregnant  woman.  The 
data  of  Hahn  and  associates®®  indicate  that  this  increment  is  more  important 
during  the  last  half  of  pregnancy.  McCance  and  Widdowson  found  good  hemo¬ 
globin  levels  in  pregnant  women  with  this  intake.  Although  no  evidence  exists 
that  the  need  for  iron  is  materially  increased  in  lactation,  since  milk  contains  little, 
it  seemed  wise  to  retain  the  same  allowance  during  lactation  as  for  pregnancy. 

Studies  of  the  iron  requirement  for  children  have  been  reported  for  infancy  and 
the  preschool  years.  Steams  and  Stinger^*  and  Oldham,  Schlutz,  and  Morse^® 
showed  that  for  infants  0.5  milligrams  for  each  kilogram  of  body  weight  is  close 
to  the  minimum  needed  to  maintain  a  positive  balance  and  a  good  hemoglobin 
level.  From  a  critical  appraisal  of  the  results  of  Rose,’^^  Leichsenring  and  Flor,®® 
Ascham,®®  Daniels,®^  and  Porter^^  in  studies  of  preschool  children,  it  was  con¬ 
cluded  that  the  need  can  be  met  by  0.3  to  0.4  milligrams  for  each  kilogram  of 
body  weight.  The  allowances  for  the  preschool  years  were  obtained  by  using  these 
values  in  relation  to  the  weights  at  the  different  ages. 

For  the  child  of  early  school  age,  7  to  11  years,  the  allowances  recommended 
are  supported  by  the  observations  of  Johnston,®*  who  found  that  children  of  these 
ages  could  maintain  normal  hemoglobin  levels  with  an  intake  of  0.35  milligrams 
for  each  kilogram,  or  a  daily  total  of  9  to  10  milligrams;  larger  amounts  were 
ineffective.  Darby  and  coworkers®®  studied  the  iron  absorption  with  radioactive 
iron  in  school  children  7  to  10  years  of  age.  The  iron  intakes,  estimated  from 
diet  records,  averaged  about  12  milligrams  daily.  The  hemoglobin  levels  appeared 
normal  for  the  age.  When  2-  or  3-milligram  doses  of  iron  containing  the  tracer 
were  fed,  from  10  to  16  per  cent  of  the  iron  reappeared  in  the  circulating  red 
cells.  This  level  is  higher  than  would  be  expected  in  nondeficient,  nonpregnant 
adults  and  the  increased  absorption  was  attributed  to  the  demands  of  growth. 
A  daily  allowance  of  10  milligrams  appears  to  be  reasonable  for  this  age  group. 

No  data  were  found  for  iron  requirements  during  adolescence.  The  allowances 
recommended  were  estimated  on  the  assumption  that  needs  are  greater  than  those 

of  the  adult. 


Vitamin  A 

A  new  international  standard  for  vitamin  A  ^ 

Subcommittee  on  Fat-Soluble  Vitamins  of  the  World  He-I*  ^mratton  The 
new  standard  defines  the  International  Unit  as  equal  to  0.344  m.crograms  of 
vitamin  A  acetate  or  0.30  micrograms  of  the  alcohol  and  makes  0.6  micrograms 

of  beta-carotene  the  unit  for  the  provitamin.  j 

The  diet  of  man  affords  sources  of  vitamin  A  both  as  the  preformed 
and  as  the  provitamin,  carotene.  In  the  average  American  diet  it  is  estimated 


VITAMIN  A 


13 


ir:"  i'  42".’.  *•' 

r“r' -S.T.S.Z  p«™ 

de^o^^ate.  .ha,  carotene  is  converted  into  vitamin  A  tn 
In  depletion,  vitamin  A  disappears  from  the  intestme  long  before 
changra  have  occurred  in  liver  reserves.  When  depleted  anitnals  are  fed  caro¬ 
tene,  vitamin  A  is  again  demonstrated  in  the  intestinal  wall.  It  is 
form  of  vitamin  A  which  is  found  in  the  intestine  regardless  of  whether  caro- 
tene,  vitamin  A  alcohol,  or  ester  is  administered.  ^  •  a  • 

There  are  differences  in  availability  of  the  various  forms  of  vitamin  A  in 
humans.  Week  and  Sevigne«®  found  that  the  increase  in  the  serum  content  of  toe 
vitamin  was  greater  after  administration  of  vitamin  A  alcohol,  as  compared  with 
the  acetate  and  the  natural  esters  of  the  vitamin.  The  various  forms  were  all 
better  utilized  and  stored  when  fed  with  corn  oil  as  compared  with  ethyl  laurate 
and  mineral  oil.  Mineral  oil  effectively  reduced  absorption  of  each  form.®^ 

The  Medical  Research  Council  of  Great  Britain  has  reported  the  results  of  war¬ 
time  experiments  attempting  to  induce  vitamin  A  deficiency  in  human  subjects. 

It  is  suggested  in  this  report  that  2500  I.U.  (750  micrograms)  of  vitamin  A  or 
3000  I.U.  (1800  micrograms)  of  beta-carotene  in  oily  solution  will  meet  minimal 
adult  requirements  and  provide  a  margin  of  safety.  It  is  also  stated  that  7500  I.U. 
of  carotene  would  probably  be  required  if  green  vegetables  were  to  provide  the 
sole  source.  The  subjects  in  these  experiments  were  adults.  Whether  the  results 
would  have  been  the  same  with  children  cannot  be  stated.  However,  it  has  been 
found  in  animal  experiments  that  deficiency  signs  occur  sooner,  advance  more 
rapidly,  and  are  more  severe  in  immature  than  in  mature  animeils,  although  re¬ 
quirements  for  vitamin  A  on  the  per  weight  basis  are  approximately  the  same  in 
all  groups.  The  Canadian  Council  on  Nutrition,  in  reviewing  the  literature,  found 
that  an  intake  of  4  micrograms  of  vitamin  A  per  kilogram  of  body  weight  was 
needed  in  man  and  in  various  other  species  of  mammals  to  protect  them  against 
deficiency.^^  This  figure  was  arrived  at  on  the  basis  of  a  standard  designating 
0.22  micrograms  of  pure  vitamin  A  as  equivalent  to  1  I.U.  and  would  be  6  micro¬ 
grams  per  kilogram  of  body  weight  in  terms  of  the  new  international  standard. 

There  is  evidence  that  dividends  in  health  and  more  effective  physiologic  func¬ 
tion  may  accrue  when  quantities  of  vitamin  A  are  allowed  which  are  in  excess 
of  those  required  to  prevent  signs  and  symptoms  of  deficiency.  By  supplying  rats 
from  five  to  ten  times  the  amount  of  vitamin  which  prevented  deficiency,  Sherman 
and  his  associates®^- observed  that  the  life  span  was  prolonged,  the  rate  of 
weight  gain  increased,  and  reproductive  functions  improved. 

The  requirement  for  vitamin  A  appears  to  be  proportional  to  body  weight  and 
quantitatively  similar  in  all  animals  studied,  including  man.’®-  Levels  of 

intake  which  provide  20  I.U.  (6  micrograms)  of  preformed  vitamin  A  per  kilo¬ 
gram  of  body  weight,  or  40  I.U.  (24  micrograms)  of  beta-carotene  have  been 
demonstrated  to  meet  minimal  requirements.  The  allowances  recommended  do 
not  differ  from  those  in  earlier  editions  of  Recommended  Daily  Dietary  AUow- 

Zttl'  calculated  on  the  basis  of  an  intake  approxi¬ 

mately  double  that  meeting  minimal  requirements,  and  assuming  a  diet  of  nLural 
foods  contributing  two-thirds  of  the  total  vitamin  A  activity"  as  caro^  ^ 
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one-third  as  the  preformed  vitamin.  The  allowance  for  the  reference  man,  there¬ 
fore,  is  5000  I.U.  as  provided  by  4000  I.U.  of  carotene  and  1000  I.U.  of  vita¬ 
min  A.  Six  thousand  I.U.  or  3600  micrograms  of  beta-carotene  would  meet  this 
allowance  totally.  If  the  sole  source  were  preformed  vitamin  A,  3000  I.U.  or 
900  micrograms  would  be  needed.  The  added  allowances  for  children  and  for 
women  during  the  third  trimester  of  pregnancy  and  lactation  are  retained  as  in 
earlier  statements  of  the  Food  and  Nutrition  Board. 

The  Board  recognizes  that  allowances  for  this  vitamin  cannot  at  this  time  be 
stated  precisely.  Those  recorded  are  proximate  levels  of  intake  which,  in  the 
opinion  of  the  referees,  are  adequate  to  meet  the  needs  of  health.  It  will  be  possi¬ 
ble  to  state  requirements  more  exactly  only  when  further  information  has  accrued 
concerning  the  relationships  between  concentration  as  determined  chemically  and 
biologic  activity  of  the  vitamin  and  its  precursors  in  various  foods.  The  varia¬ 
tion  in  availability  of  the  carotenoids  in  food  which  relates  to  other  constituents 
of  the  diet  is  recognized.  It  is  considered  likely  that  a  diet  adequate  in  content  of 
other  essential  nutrients  and  containing  a  variety  of  natural  foods  will  allow 
for  most  effective  utilization  of  the  vitamin  A  activity  of  that  diet. 


Thiamine 

For  practical  purposes  it  seems  best  to  continue  to  consider  the  thiamine  re¬ 
quirement  in  terms  of  total  calories  of  the  diet.  In  the  original  table  the  thiamine 
allowances  for  the  several  categories  were  based  upon  the  concept  that  a  definite 
ratio  exists  between  calories  and  thiamine  throughout  the  entire  caloric  range. 
The  chief  changes  in  the  1945  revisions  were  based  on  the  consensus  of  opinion 
that  the  proportion  of  thiamine  required  decreases  as  the  caloric  expenditure 
increases  above  the  basal  levels.  This  concept  is  retained.  The  present  recom¬ 
mended  allowance  of  0.5  milligrams  per  1000  calories  for  ener^  needs  of  less 
than  3000  calories  is  similar  to  those  previously  recommended,  with  minor  altera¬ 
tions  to  correlate  the  data  with  the  revised  table  of  caloric  requirements.  For 
each  additional  1000  calories  needed  above  the  3000-calorie  level,  0.2  milligr^s 
of  thiamine  may  be  sufficient.  When  intakes  are  reduced  below  2000  calories, 
the  thiamine  allowance  should  not  be  less  than  1  milligram  daffy. 

Studies  on  the  minimum  thiamine  requirement  of  adults  by  Lisom,  • 
Williams,^®*  and  Oldham,®®  and  their  associates  were  interpreted  by  m^e  workers 
as  indicating  that  the  minimum  requirement  was  between  0.35  milligrams  and 
0  5  milligrams  per  1000  calories.  Other  investigators®®*  ®®- ®«  have  reported  that 
ZlfmuTr'equirement  is  0.23  milligrams  or  less  for  each  1000  calory 
Horwitt  and  associates®®  observed  only  minimal  signs  of  inadequacy  when  a  <het 
containing  0.4  milligrams  of  thiamine  per  day  (0.18  milligrams  per  1000  calories) 
wi  fed  to  12  male*  adults  lor  a  period  of  3  years.  Ten  oUrer  subjects  receiving 
0  2  milligrams  per  day  (0.09  milligrams  per  1000  calories)  within  3  months 
showed  an  abnormal  increase  in  the  levels  of  lactic  and  pyruvic  acid  n  the  bloo 
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0.17  milligrams  per  1000  calories. 


THIAMINE 


15 


Thiamine  requirements  may  be  estimated  from  the  amounts  of  thiamine  excreted 
in  the  urine.  Levels  of  50  micrograms  of  thiamine  excreted  in  24  hours  were 
associated  with  only  minimal  pathology  during  more  than  2  years  on  a  diet  ot 
0.18  milligrams  per  1000  calories.®^  Urinary  excretion  of  100  micrograms  per 
day  has  been  considered  as  the  nutritional  borderline  by  most  workers.  Urinary 
excretions  greater  than  100  micrograms  per  day  were  obtained  by  Hathaway  and 
Strom®®  on  an  intake  of  0.37  milligrams  per  1000  calories,  by  Melnick  and  by 
Foltz  and  associates®®  on  an  intake  of  0.35  milligrams  per  1000  calories,  and  by 
Glickman  and  coworkers®®  on  an  intake  of  0.4  milligrams  per  1000  calories. 

On  the  basis  of  the  evidence  reviewed,  including  diet  studies  of  population 
groups,  the  minimal  requirement  for  adults  may  be  considered  to  be  approxi¬ 
mately  0.23  milligrams  for  each  1000  calories.  It  is  recognized  that  requirements 
vary  with  different  persons  and  with  the  amount  of  carbohydrate  in  the  diet. 
The  recommended  allowance  must  be  sufficient  to  meet  these  varying  needs.  Thia¬ 
mine  is  one  of  the  several  nutrients  of  which  body  stores  are  never  large  and  are 
exhausted  early  by  febrile  and  other  diseases,  surgical  operation,  and  other 
stresses.  Inasmuch  as  normal  persons  at  any  time  may  be  forced  to  meet  such 
stresses,  it  is  desirable  that  stores  of  thiamine  be  maintained.  In  view  of  these 
considerations,  the  recommended  thiamine  allowance  provides  0.5  milligrams  for 
each  1000  calories  for  adults  on  ordinary  levels  of  calorie  intake,  but  the  thiamine 
intake  should  not  fall  below  1  milligram  daily. 

The  thiamine  requirement  of  the  infant  has  been  studied  in  relation  to  the 
thiamine  content  of  human  milk  by  Knott  and  coworkers,®®  who  suggested  30 
micrograms  for  each  kilogram  of  body  weight  as  the  minimum  requirement.  At 
six  months  of  age  this  would  approximate  0.27  milligrams  for  each  1000  calories. 
The  average  content  of  human  milk  is  about  0.15  milligrams  per  liter,  or  0.21 
milligrams  per  1000  calories.  Similarly,  the  average  whole  milk  dilution  formula 
for  infants  does  not  contain  more  than  0.24  milligrams  for  each  1000  calories; 
because  of  the  heat  treatment  it  receives,  it  may  be  less  by  20  per  cent  or  more. 
Infants  receiving  these  levels  do  not  show  evidence  of  deficiency.  Holt  and  associ¬ 
ates  ^  have  estimated  the  thiamine  requirement  of  7  normal  infants  by  means  of 
a  urinary  excretion  procedure  as  being  between  0.14  milligrams  and  0.20  milli¬ 
grams  per  day.  It  appears  that  the  minimum  requirement  for  the  infant  in  rela¬ 
tion  to  calories  is  similar  to  that  of  the  adult,  and  it  is  assumed  that  the  same 
values  would  prevail  through  the  various  ages  of  childhood  and  adolescence,  thus 

supporting  the  recommended  allowance  of  0.5  milligrams  of  thiamine  per  1000 
calories.  ^ 

Few  data  have  been  found  relating  to  the  requirement  during  pregnancy.  Old¬ 
ham  and  coworkers-o  tidied  women  during  the  last  five  months  of  pregnane! 

•  A-  f"  "Milligrams  the  urinary  excretion  was  200  micrograms 

indicating  that  this  amount  is  sufficient  and  that  the  thiamine  requirement  in 

1"  other  categories.  On  the 
other  hand,  Toverud^®i  reports  that  in  Norway  during  the  war  period  whe^  th^ 

nonpresnaurwoZ  ha 
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deficiency.  These  findings  suggest  that  the  need  for  thiamine  is  increased  during 
pregnancy. 

The  thiamine  requirement  during  lactation  has  been  found  to  be  between  1.1 
and  1.23  milligrams  daily.®^  The  recommended  allowance  is  set  at  1.5  milligrams 
daily. 

Riboflavin 

Investigations  of  riboflavin  requirement  in  man  have  indicated  that  clinical 
evidence  of  deficiency  occurs  when  the  intake  is  less  than  0.6  milligrams  daily 
in  an  adult.^°®’  Studies  of  urinary  excretion  have  suggested  that  an  intake  of 
1.1  to  1.6  milligrams  daily  will  provide  adequate  body  stores.^®®’  In  several 

species  of  animals  and  in  man,  ingestion  of  15  to  20  micrograms  of  riboflavin  per 
kilogram  of  body  weight  daily  has  been  shown  to  prevent  deficiency. 

The  assessment  of  riboflavin  requirements  by  means  of  depletion  studies  in  man 
has  emphasized  the  fact  that  the  appearance  of  specific  lesions  will  vary  with  the 
individual  and  his  environmental  stresses^®®  and  that  the  absence  of  such  lesions 
does  not  necessarily  imply  riboflavin  adequacy.  Skin  lesions,  such  as  angular 
stomatitis  and  scrotal  dermatitis,  become  apparent  when  the  riboflavin  intake  is 
somewhat  below  0.75  milligrams  per  day.  Sebrell  and  his  associates^*  found 
that  within  three  to  eight  months  a  group  of  women  who  received  0.5  milligrams 
of  riboflavin  per  day  developed  distinctive  signs  of  ariboflavinosis.  Horwitt,  Hills, 
and  coworkers^*®'  noted  lesions  within  four  to  ten  months  in  a  group  of  15 
men  on  a  diet  which  provided  0.55  milligrams  of  riboflavin.  Three  of  these  men 
developed  relatively  severe  dermatological  lesions,  9  showed  milder  symptoms 
usually  restricted  to  scrotal  dermatitis,  and  3  others  had  no  symptoms  at  all. 

Lesions  attributable  to  riboflavin  deficiency  have  not  been  noted  at  levels  of 
riboflavin  intake  above  0.75  milligrams  per  day.  Keys  and  coworkers^""  observed 
no  physical  or  functional  deterioration  in  a  group  of  active  young  men  who  were 
supplied  with  approximately  1.0  milligrams  of  riboflavin  daily  for  nearly  six 
months.  Williams  and  associates"^^  found  no  apparent  deficiency  in  4  female 
subjects  maintained  for  nine  months  on  a  diet  which  provided  0.8  to  0.9  milli¬ 
grams.  Horwitt,  Liebert,  and  associates'^*  fed  a  similar  diet  which  provided 
between  0.8  and  0.9  milligrams  per  day  to  a  group  of  22  men  for  over  two  years, 
and  only  one  subject  showed  any  signs  of  physical  deterioration  that  might  be 

attributable  to  lack  of  riboflavin.  <•  r  j  * 

Since  the  absence  of  dermal  lesions  cannot  be  used  as  proof  of  adequate  nutri¬ 
tion,  there  have  been  numerous  attempts  to  evaluate  the  supply  of  riboflavin  in 
the  tissues  by  comparing  the  amount  excreted  with  the  amount  administered. 
ComparaL  Ld  Jby  Irwitt,  Harvey,  and  .heir  coworkera-  «n  the  anrounls 
of  riLflavin  excreted  in  the  urine  at  different  levels  of  intake  have  shown  that  a 
tissue  reserve  of  riboflavin  may  not  be  maintained  in  adult  men  at  levels  of  inta  e 
bZw  1.1  milligrams  per  day.  When  intake  is  restricted  to  levels  between  0^55 
and  1  1  milligrams  per  day,  less  than  10  per  cent  of  the  ingested  riboflavin  wa 
excreted  in  the  urine.  At  levels  of  1.6  milligrams  and  higher  more  than  25  per 
cent  was  excreted.  In  another  study^*^  with  an  intake  of  0.5  ^  P® 

cent  was  excreted  in  the  urine,  and  when  the  intake  was  increased  to  1.3  milh 

^'DTv/s°o\dLZ"a^d  RlbeTts^*"  W  conducted  urinary  excretion  studies  on 
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women  to  show  that  the  tissue  requirements  of  healthy  young  women  can  be  met 
by  an  intake  of  approximately  1.0  milligrams  of  riboflavin.  Brewer  and  co- 
workers^®®  have  interpreted  their  data  on  urinary  excretion  to  show  that  tissue 
reserves  of  riboflavin  in  women  may  be  maintained  by  levels  of  intake  of  1.3  to 
1.5  milligrams  per  day. 

The  requirement  of  riboflavin  appears  not  to  be  related  to  calorie  requirement 
or  to  muscular  activity.  Although  a  direct  relationship  between  riboflavin  and 
protein  requirements  has  not  been  established,  the  riboflavin  allowances  recom¬ 
mended  are  computed  from  the  protein  allowances,  using  a  factor  of  0.025.  This 
takes  advantage  of  the  similar  conditions  which  increase  the  need  for  riboflavin 
and  protein  simultaneously,  such  as  growth,  body  weight  increase,  pregnancy, 
lactation,  etc.  The  values  thus  computed  are  not  appreciably  different  in  most  of 
the  categories  from  those  recommended  in  1948.^^^  The  apparent  decrease  in  the 
amounts  recommended  for  adults  results  from  the  smaller  “reference  man”  and 
“reference  woman”  used  in  the  present  tables.  In  individuals  above  average  in 
size,  the  riboflavin  allowance  may  be  increased  by  adding  0.025  milligrams  per 
kilogram  above  the  reference  body  weight.  The  amounts  recommended  for  preg¬ 
nancy  and  lactation  in  this  revision  are  somewhat  lower  than  those  proposed 
previously,  but  they  are  consistent  with  recent  interpretations  of  the  needs  of 
these  groups  as  reported  by  Oldham,  Sheft,  and  Porter,^^®  and  Roderuck,  Coryell, 
Williams,  and  Macy.^^® 

The  riboflavin  allowances  for  infants,  computed  from  protein  allowances,  are 
increased  appreciably  over  the  1948  recommendation.  HolP®®  estimates  the  mini¬ 
mum  requirement  to  be  between  0.4  and  0.5  milligrams  daily.  Although  tl»e 
recommended  levels  for  infants  exceed  the  riboflavin  likely  to  be  taken  in  by 
infants  on  human  milk  only,  the  adequacy  of  human  milk  in  this  respect  is  not 
questioned.  Cow  s  milk  contains  more  than  three  times  as  much  riboflavin  as 
human  milk,  but  the  relative  utilization  is  not  known. 


Niacin  (Nicotinic  Acid) 

When  the  original  table  of  allowances  was  formulated,  no  data  on  niacin  experi¬ 
ments  with  human  subjects  were  available,  but  calculations  from  experiments  on 
dogs  indicated  that  the  niacin  allowances  were  approximately  10  times  the  thi¬ 
amine  allowances. 

In  1946,  Frazier  and  Friedemann^^®  recalculated,  on  the  basis  of  more  recent 
data,  the  protein,  thiamine,  riboflavin,  and  niacin  content  of  pellagra-producing 
pellagra-preventing  diets  and  concluded  that  the  minimum  daily  intake  of 
macin  in  a  marginal  diet  containing  com  products  is  about  7.5  milligrams  per 
day.  These  authors  also  pointed  out  that  the  milk  diets  used  by  Goldberger  for 
the  prevention  of  pellagra  supplied  about  5  milligrams  of  niacin  per  dav  It  is 
now  well  established  that  the  anti-pellagra  value  of  diets  high  in  milk  is  related 
to  the  tryptophan  supplied  by  the  milk  proteins.  ^ 

"“f.™"*  “jjy  ''hen  the  tryptophan  content  of 
mately  10  ^'ea  the  Vhtmtae  leT  tL”!  is  approxi- 

huma'n  diet  is  rich  in  coTn  and  W  in^ 

only  to  the  low  antou^t  of  nial  In  co™  h^  I 
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18 


RECOMMENDED  DIETARY  ALLOWANCES 


that  the  administration  of  L-tryptophan  to  normal  human  subjects  leads  to  an 
increased  excretion  of  N^-methylnicotinamide,  the  pyridone  of  N^-methylnicotina- 
mide,  and  quinolinic  acid.  Other  compounds  were  detected  when  DL-tryptophan 
was  given,  or  when  L-tryptophan  was  given  to  pellagrins.  Several  investigators 
have  reported  healing  of  the  lesions  of  pellagra  upon  administration  of  trypto¬ 
phan.^^®'  ^®®  Apparently  the  rat  and  chick  readily  convert  tryptophan  to  niacin 

compounds,  while  the  monkey^®’^  carries  on  this  process  very  ineffectively.  The 
dog  seems  to  be  intermediate  in  this  metabolic  activity.  In  humans,  there  is  some 
evidence  for  a  conversion  ratio  similar  to  that  of  the  monkey.^*®’ 

Some  of  the  niacin  requirement  may  be  obtained  through  bacterial  synthesis 
in  the  intestinal  tract.  Ellinger  and  Benesch^®®  found  a  decrease  in  the  urinary 
elimination  of  the  end  products  of  niacin  metabolism  in  human  subjects  given 
succinyl  sulfathiazole.  Denko  and  coworkers^®^  measured  the  excretion  of  several 
B  vitamins  by  normal  subjects  on  a  restricted  intake  and  found  that  the  total 
excretion  of  niacin  in  the  urine  and  feces  was  approximately  equal  to  the  intake 
but  did  not  show  the  large  excess  observed  with  biotin  and  folic  acid.  Benesch^^® 
has  also  demonstrated  that  anaerobic  organisms  may  actually  destroy  niacin  pro¬ 
duced  by  aerobic  organisms.  Lyman  and  Elvehjem^®®  working  with  rats  on  low 
tryptophan  diets  found  a  lower  niacin  requirement  when  dextrin  was  used  as  the 
carbohydrate  than  when  sucrose  was  used,  but  on  the  dextrin  diets  the  synthesis 
was  never  sufficient  to  meet  the  entire  requirement.  Sarrett^®®  has  recently  con¬ 
cluded  that  the  intestinal  flora  in  man  may  furnish  only  small  amounts  of  niacin 


above  that  provided  by  the  diet.  u  r  o 

Goldsmith  and  associates'^®  produced  typical  lesions  of  pellagra  in  each  of  3 
adult  females  who  were  maintained  for  more  than  50  days  on  corn  diets  which 
furnished  about  2000  calories  and  approximately  190  milligrams  of  tryptophan 
and  4.7  milligrams  of  niacin  per  day.  In  one  subject  who  received  the  same  die 
supplemented  with  2  milligrams  of  niacinamide  daily  for  122  days,  no  clinica 
evfdince  of  niacin  deficiency  was  observed.  Of  three  subjects  receiving  a  wheat 
diet  furnishing  200  milligrams  of  tryptophan  and  5  milligrams  of  niacin  daily 
for  more  than  90  days,^®®  characteristic  signs  of  niacin  deficiency 
subject  evidence  suggestive  of  deficiency  in  a  second,  none  j  cl  7 

select’  received  a  wheat  diet  containing  230  milligrams  of  tryjtophan  and  5  7 
•IRtrrflms  of  niacin  for  95  days  without  developing  signs  of  deficiency. 

requirement  may  J  J  to  the  organism,  as  =ugysted  by 

that  some  of  the  mac  Horwitt'”  reports  from  experiments  conducted  at 

recent  studies  with  rats.  ^  _  riofipipnrv  were  observed  in  sub- 

the  Elgin  State  Hospital  that  no  o  jjan,  and  no  more  thiamine 

jects  receiving  diets  containing  ess  nia  "  p.  124  xlie  Elgin  diets  furnished 

or  riboflavin,  than  was  in  the  Goldberger  Pnson  Diet.  Ihe  g 

about  2300  calories,  5.8  milligrams  niacin,  and  265  acid, 

and  were  supplemented  with  [hT  Goldberger  diets  were  not  so  supple- 

biotin,  and  vitamins  A,  D,  and  C,  while  j  jgg  jaily  and  contained  com 

mented.  The  Goldberger  diet  was  included  to 

Twe;  the  "lauve  lysine  and  tryptophan  content  of  the  hasal  dtet. 
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Goldsmith  and  associates^^s  measured  the  urinary  excretion  of  niacin  metabo¬ 
lites  in  subjects  receiving  “corn”  diets  (furnishing  200  milligrams  tryptophan) 
with  added  increments  of  niacinamide.  The  proportion  of  niacin  metabolites 
excreted  increased  when  the  level  of  niacin  intake  reached  8  to  10  milligrams 
daily.  Below  this  level,  excretion  of  niacin  metabolites  was  about  0.2  milligrams 
per  milligram  of  niacin  intake.  When  the  diet  contained  more  than  8  to  10  milli¬ 
grams  of  niacin,  the  excretion  rate  was  approximately  0.6  milligrams  of  niacin 
metabolites  per  milligram  of  intake.  This  difference  in  excretion  rate  is  signifi¬ 
cant.  These  findings  suggest  that,  with  a  corn  diet  which  furnishes  200  milligrams 
of  tryptophan,  body  stores  of  niacin  are  adequate  when  niacin  intake  is  8  to  10 
milligrams  daily. 

Daum  and  associates'^®  have  recently  reported  the  thiamine  and  niacin  intake 
for  10  healthy  young  males.  The  daily  average  intakes  were  1.97  milligrams  for 
thiamine  and  16.25  milligrams  for  niacin. 

The  recommended  allowances  for  niacin  in  the  1948  revision  are  ten  times  the 
thiamine  allowances.  From  the  data  given  above,  these  allowances  appear  to  pro¬ 
vide  more  than  the  average  needs  that  may  occur  in  any  population  group.  No 
diflBculty  should  be  encountered  with  levels  of  intake  lower  than  these  if  an 
adequate  supply  of  good  protein  is  included  in  the  diet. 

It  is  apparent  that  niacin  requirements  can  be  established  only  in  relation  to 
intake  of  tryptophan,  since  this  amino  acid  functions  as  a  precursor  of  niacin. 
Until  the  amino  acid  content  of  diets  is  more  accurately  established,  it  would  seem 
wise  to  retain  the  present  recommendations. 


Vitamin  C  (Ascorbic  Acid) 

The  recommendations  given  in  the  table  for  vitamin  C  (ascorbic  acid)  are 
based  upon  (a)  intakes  blown  to  protect  against  severe  or  mild  signs  and  symp¬ 
toms  of  scurvy,  for  individuals  ranging  in  age  from  infancy  to  maturity;  (b)  the 
quantity  supplied  to  infants  by  human  milk  when  the  mother’s  intake  of  vitamin 
C  IS  characteristic  of  good  diets;  (c)  human  and  animal  intakes  that  maintain 
specific  functions  such  as  wound  healing,  enzyme  activity,  cellular  proliferation 
and  resistance  to  common  stresses;  (d)  variations  in  tissue  concentration  that’ 
resu  t  from  different  intakes,  and  related  observations  of  the  risks  of  tissue  iniurv 
or  functional  disturbance;  and  (e)  comparative  studies  in  nutrition,  including 
anima  s  that  require  vitamin  C  for  protection  from  scurvy  (guinea  piis  and  pH 

rsu"'symL°r  °  of  <1-0  vitamin  by 

Numerous  obaervationa  indicate  the  critical  levels  of  intake  that  are  necessary 
to  afford  protection  from  gross  signs  of  scurvy  through  a  period  of  several  months 
in  infants,  children,  and  adults.^^^-  1^9  Tijggg  ig^els  or^  or,  •  »  1 

seventh  to  ’one-third’ of  the  values  given  in  the  ^ble^ 

that  such  intakes  may  not  be  satisfactory  for  •  t  however, 

through  long  periods  of  time  or  when  the  body  kTuSed  t  cf 
of  stress.^^- 1*2,  146,  147  Considerahlp  I  ■  .  common  forms 

.hat  may  be  regarded  as  sat“  intakes 

relation  to  the  concentrations  of  ascorbic  acid  i!  .h  l  .-nr.ed  in 

and  glandular  tissues  that  should  be  accepted  as  “optlnfap”*’ 

The  .lues  given  in  the  tabic  represent  an  appraisal  of  all  the  evidence  avaiiab.e. 
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^ey  are  not  “saturation”  values,  since  more  generous  intakes  result  in  distinctly 
higher  concentrations  in  the  tissues.^*®  The  recommended  allowances  do  permit 
tissue  storage  within  the  range  found  to  be  approximately  normal  for  the  tissues 
of  animals  in  which  the  vitamin  is  under  physiological  control,  and  in  human 
tissues  when  there  is  a  nominal  intake  of  antiscorbutic  foods. 

The  concentration  (and  distribution)  of  ascorbic  acid  in  human  tissues,  from 
infancy  to  old  age,  is  roughly  comparable  to  the  concentrations  observed  in  the 
tissues  of  nearly  all  experimental  animals  under  normal  conditions.^®*’ 

There  is  no  evidence  of  ascorbic  acid  synthesis  in  human  or  guinea  pig  tissue. 
A  progressive  depletion  can  be  observed  in  guinea  pigs,  in  man,  and  in  other 
primates  when  there  is  a  deficient  intake;  but  when  the  intake  is  at  a  satisfactory 
level,  the  tissue  concentrations  rise  approximately  to  those  observed  in  animals 
in  which  the  vitamin  is  maintained  under  physiological  control  by  tissue  synthesis. 
In  guinea  pigs,  for  example,  although  0.5  milligrams  per  day  will  protect  young 
growing  animals  against  the  classical  signs  of  scurvy,  distinct  gains  in  health 
have  been  demonstrated  at  intakes  up  to  about  5  milligrams  per  day.®*®’  ®**’  ®*® 

The  daily  intake  of  an  infant  receiving  normal  human  milk  is  approximately 
30  milligrams.®*®  This  amount  permits  the  maintenance  of  tissue  and  plasma  con¬ 
centrations  in  a  range  that  is  characteristic  of  nearly  all  well-nourished  animals 
that  have  been  studied.  The  intakes  recommended  for  older  age  groups  have  a 
similar  relationship  to  body  storage  except  that  the  tissue  concentrations  tend 
to  be  moderately  lower  with  increasing  age.  The  ratio  between  the  intakes  recom¬ 
mended  for  infants  and  for  adults  corresponds  with  the  approximate  ratios 
recorded  in  the  table  for  thiamine,  riboflavin,  vitamin  A,  and  niacin. 


Vitamin  D 

The  vitamin  D  requirement  has  been  studied  more  extensively  for  infancy  than 
for  any  other  age  period.  Many  of  the  studies  have  been  concerned  with  the 
amount  of  vitamin  D  necessary  to  prevent  rickets.  Such  studies  are  not  particu¬ 
larly  useful  in  determining  a  recommended  allowance,  since  an  amount  greater 
than  that  which  just  prevents  rickets  produces  greater  calcium  retention  and  more 
rapid  growth.  Evidence  exists®®*’  ®®®  that  from  300  to  400  units  daily  commonly 
permits  maximum  retention  of  calcium  in  infancy  when  the  calcium  intake  is 
satisfactory.  Maximum  calcium  retention  is  associated  with  excellent  skeletal 
growth  and  early  dentition.®®*  Larger  amounts  of  vitamin  D  do  not  increase 
calcium  retention  or  the  rates  of  growth  and  dentition.®®®  ^  •  •  n 

A  general  opinion  exists  that  babies  born  prematurely  require  more  vitamin  D 
than  do  babies  bom  at  term  and  it  is  a  common  custom  to  give  more.  No  evidence 
exists  that  a  larger  amount  is  needed.  Rickets,  to  which  the  premature  y  orn 
infant  is  especially  susceptible,  is  most  often  d-ie  to  deficiency  of  intake  of  calcium 
and  phosphorus  rather  than  to  a  greater  need  for  vitamin  D.  Few  reports  have 
been  found  concerning  the  minimum  requirement  of  prematurely  born  infants 
Lr  vitam"n  D.  McQuarrie  and  coworkera-  found  that  540  un.ts  da, ly  would 
prevent  rickets.  Smaller  amounts  were  not  tried  except  in  one  case  in  which  300 
Inits  daily  was  sufficient.  Glaser  and  associates®®®  found  that  as  little  as  100  units 
Sy  teemed  rickets  and  permitted  normal  growth.  Calc.um  retention  was 
fould  m  be  as  good  with  200  uniu  daily  as  with  400  or  ^  units.  KYJ'^eTu 
associates  found  biochemical  evidence  of  vitamin  D  deficiency  after  6  to  8  weeks 
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of  age  in  premature  infants  given  vitamin-D-free  feedings.  These  changes,  could 
be  prevented  by  250  units  of  vitamin  D  daily,  and  feeding  of  500  units  was  no 
more  effective  than  the  smaller  dose.^”  Because  of  the  poorer  utilization  of  fat 
by  the  prematurely  bom  baby,  the  use  of  a  water-miscible  preparation  of  vitamin 

D  may  be  considered  advisable.  _ 

Evidence  is  good  that  vitamin  D  is  needed  throughout  the  growth  period, 
but  the  actual  requirement  has  not  been  determined  accurately.  It  is  known,  how- 
ver,  that  400  units  daily  is  ample  for  good  calcium  retention  in  children  when 
the  milk  intake  is  appropriate.^®*  A  few  children  do  not  require  a  supplement 
of  vitamin  D  for  good  calcium  retention,  but  the  majority  do.  In  adolescence, 
however,  the  evidence  indicates  that  the  need  for  vitamin  D  is  as  universal  and 
as  great  as  in  infancy.^®^  The  total  amount  required  in  adolescence  probably  is 
no  greater  than  in  infancy. 

The  need  for  supplemental  vitamin  D  by  vigorous  adults  leading  a  normal  life 
seems  to  be  minimal.  For  persons  working  at  night  and  for  nuns  and  others 
whose  habits  shield  them  from  the  sunlight,  as  well  as  for  elderly  persons,  the 
ingestion  of  small  amounts  of  vitamin  D  is  desirable.  When  adults  are  receiving 
only  small  amounts  of  calcium,  ingestion  of  vitamin  D  does  not  increase  the 
utilization  of  that  which  is  ingested,  nor  does  vitamin  D  decrease  the  requirement 
for  calcium.^®^ 

During  pregnancy  and  lactation  the  calcium  and  phosphorus  requirements  are 
greatly  increased.  Supplemental  vitamin  D  increases  the  utilization  of  these 
elements.  The  optimum  amoimt  of  vitamin  D  is  not  known,  but  retention  values 
obtained  by  some  investigators  with  high  dosages  of  vitamin  D  seem  no  greater 
than  those  with  moderate  dosage.  On  the  basis  of  available  evidence,  400  units 
is  probably  adequate. 
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CONSIDERATION  OF  NUTRIENTS  NOT  TABULATED 


Carbohydrate  and  Fat 

Carbohydrates  and  fats  are  essential  nutrients  for  energy,  and  in  the  pattern 
of  the  national  diet  of  the  United  States  they  provide  about  89  per  cent  of  the 
calorie  intake.  Energy  intake  from  carbohydrate  and  fat  should  be  suflBcient  to 
avoid  imposition  on  the  utilization  of  protein.  However,  the  optimum  range  for 
apportionment  of  carbohydrates  and  fats  in  meeting  the  calorie  allowances  is 
not  known. 

In  the  U.S.A.  dietary,  calories  available  from  fat  appear  to  have  gradually  in¬ 
creased  from  32  to  40  per  cent  of  the  total  calories  in  the  period  from  1909  to 
1952.^^  The  extent  to  which  this  represents  a  real  increase  in  consumption  is 
questionable  because  of  the  lack  of  information  on  wastage.  Whether  the  increase 
is  nutritionally  desirable  is  also  questionable.  Little  information  is  available  on 
the  human  requirement  for  fat.  While  a  requirement  for  certain  unsaturated  fatty 
acids,  notably  linoleic  and  arachidonic  acids,  in  natural  fat,  hcis  been  demonstrated 
with  experimental  animals,  the  human  need  for  these  fatty  acids  is  unknown.  In 
any  event,  adequate  amounts  are  readily  available  in  ordinary  diets  in  which  fat 
provides  as  much  as  20  per  cent  of  the  total  calories.  The  association  of  dietary 
fat  with  obesity  and  degenerative  disease  remains  to  be  elucidated  in  relation  to 
total  calorie  intake. 

The  relative  nutritional  merits  of  sugars  and  starches  as  compared  with  the  more 
complex  polysaccharides  are  difiBcult  to  assess.  Differences  in  utilization  of  nutri¬ 
ents  in  synthetic  diets  with  different  carbohydrates  have  been  noted  in  experimental 
animals,  but  the  applicability  to  human  nutrition  is  unknown.  Likewise,  little  is 
known  as  to  the  importance  of  the  indigestible  fractions  of  plant  food  products  in 
relation  to  intestinal  function.  Recommended  allowances  for  carbohydrates  and 
fats  cannot  be  formulated  as  yet. 


Water 

A  suitable  aUowance  of  water  for  adults  is  2.5  liters  daily  in  most  instances. 
An  ordinary  standard  is  one  milliliter  for  each  calorie  of  food.  Much  of  this 
quantity  is  contained  in  prepared  foods.  Water  should  be  allowed  ad  libitum. 
Sensations  of  thirst  usually  serve  as  adequate  guides  to  intake,  except  for  infants 
and  sick  persons.  Under  conditions  of  extreme  heat  or  excessive  sweating,  the 
sensation  of  thirst  may  not  keep  pace  with  the  actual  water  requirements,  and 
forced  intakes  up  to  one  liter  per  hour  may  be  indicated  for  a  short  time. 

Sodium,  Potassium,  and  Chlorine 

„  dietary  constituenU  and  function  promi- 

Potassium  is  especially  abundmt  in 
oth  plant  and  animal  tissues  and  does  not  need  consideration  as  a  dfetary  adiuLct 

gram  Ta  l7Vl,t  i'  T  “  5 

requirement  for  sodium  chlmide  is  increa^d“ry  en^rntratT"?- 
ditions  associated  with  increased  sweating.  uLer  unusuarcond.tiotrluch""' 
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doing  heavy  work  in  a  hot  climate,  10  to  15  grams  daily,  or  even  more,  may  be 
required  with  meals  and  in  drinking  water.  However,  after  acclimatization  to  heat 
the  sodium  content  of  sweat  is  greatly  reduced  and  the  allowance  for  salt  can  be 
near  to  normal. 


Phosphorus 

In  the  original  table  no  allowances  were  formulated  for  phosphorus  because  of 
the  view  that  dietary  deficiencies  of  phosphorus  are  uncommon  and  that  diets 
which  are  adequate  in  other  respects,  particularly  in  calcium,  are  ordinarily 
adequate  in  phosphorus.  In  preparation  for  the  1945  revision,  a  large  amount  of 
published  and  unpublished  data  from  balance  studies  was  brought  together  and 
evaluated.  The  evidence  indicates  that  the  phosphorus  allowances  should  be  at 
least  equal  to  those  for  calcium  in  the  diets  of  children  and  of  women  during  the 
latter  part  of  pregnancy  and  during  lactation.  For  other  adults  the  phosphorus 
allowances  should  be  approximately  one  and  one-half  times  those  for  calcium. 
When  the  calories  are  obtained  largely  from  cereals,  computation  of  the  total 
phosphorus  intake  may  be  misleading  because  phytin  phosphorus  may  be  poorly 
utilized  unless  the  supply  of  vitamin  D  is  adequate.  In  general,  it  is  safe  to  assume 
that  if  the  calcium  and  protein  needs  are  met  through  common  foods,  the  phos¬ 
phorus  requirement  also  will  be  covered,  because  the  common  foods  richest  in 
calcium  and  protein  are  also  the  best  sources  of  phosphorus. 

Copper 

The  requirement  for  copper  for  adults  is  about  1  to  2  milligrams  daily.  Infants 
and  children  require  approximately  0.05  milligrams  for  each  kilogram  of  body 
weight.  The  requirement  for  copper  is  approximately  one-tenth  that  for  iron. 
A  good  diet  normally  will  supply  sufficient  copper. 


Iodine 

The  requirement  for  iodine  is  small,  probably  about  0.002  to  0.004  miUigrams 
daily  for  each  kilogram  of  body  weight,  or  a  total  of  0.15  to  0.30  milligrams  daily 
for  the  adult.  This  need  is  met  by  the  regular  use  of  iodized  salt;  its  use  is 
especially  important  in  adolescence  and  pregnancy. 


Fluorine 

Small  amounts  of  fluoride  are  generally  present  in  plant  and  animal  tissues, 
especially  in  bones  and  teeth.  No  conclusive  evidence  that  fluorides  have  an 
essential  function  in  nutrition  or  metabolism  has  been  adduced.  However,  exten¬ 
sive  evidence  indicates  that  during  tooth  development  a  controlled  intake  o 
fluoride,  such  as  is  provided  by  drinking  water  containing  about  1  part  per  million, 
results  in  substantial  protection  against  dental  caries.  This  practice  is  recognize 
as  an  important  public  health  measure. 


Trace  Elements 

Certain  trace  elements  (also  referred  to  as  micro-,  rare,  minor,  and  oligo-ele- 
menu  or  micronntrienU)  commonly  found  qualitatively  m 
have  functional  signiftcance  most  frequently  associated  with  enzyme  sf*'™  • 

Zn  that  the  aments  are  eitceedingly  smaU,  relatively  little  is  knoj™  ^ 

quantitative  levels  necessary  for  essential  physiological  function  of  these  elemen 
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in  human  nutrition,  and  less  is  known  about  desirable  dietary  levels. 
amounts  are  undoubtedly  present  in  ordinary  diets.  The  possibility  of  antagonis 
between  metals  and  of  intoxication  must  be  considered  along  with  any  attempt 
to  correct  suspected  deficiencies  of  the  trace  elements.^®  Among  those  not  noted 
elsewhere  which  presumptive  evidence  would  indicate  to  be  esseiitial,  mention  may 
be  made  of  cobalt,  magnesium,  manganese,  molybdenum,  and  zinc. 


Vitamin  Be  Graup 

Vitamin  Be  is  a  complex  of  three  closely  related  chemical  compounds:  pyridox- 
ine,  pyridoxal,  and  pyridoxamine.  Pyridoxal  phosphate  has  been  shown  to  be 
the  active  coenzyme  form  of  this  complex.^®®  Vitamin  Be  occurs  in  animal  products 
largely  as  pyridoxal  and  pyridoxamine,  in  plant  products  as  pyridoxine.^^^  In 
animals,  the  three  forms  are  equally  active  when  given  separately  from  the  diet, 
but  pyridoxine  is  the  most  active  when  given  with  food.^^®  In  the  rat,  vitamin  Be 
is  synthesized  by  intestinal  organisms^®®  and  may  be  available  to  the  animal  for 
an  appreciable  part  of  metabolic  needs.  Whether  this  is  true  of  the  human  being 
has  not  yet  been  established. 

Several  common  nutrients  increase  the  need  for  vitamin  Be  in  animals.  Among 
these  are  methionine,^®®  protein,  ^®^  linseed  oil,^®®  and  sucrose.^^^  On  the  other 
hand,  certain  substances  such  as  choline,  aureomycin,  essential  fatty  acids,  biotin, 
and  pantothenic  acid^^®  seem  to  decrease  the  requirement.  Certain  biochemical 
functions  of  vitamin  Be  have  been  reported.^®®’  ^®^’  ^®® 

The  need  for  and  function  of  vitamin  Be  in  human  nutrition  has  been  demon¬ 
strated  only  recently,^^^’  though  there  are  several  earlier  indications  of 

its  essentiality.^®®’  ^®^’  Rough  estimates  of  human  vitamin  Be  requirements 

may  be  made  from  certain  animal  experiments^^®  and  tests  with  humans.^’^^  Bal¬ 
ance  studies^®®’  are  questionable  for  this  purpose,  since  no  evidence  is  available 
on  the  effect  of  intestinal  synthesis.  The  evidence  available  indicates  that  the  daily 
intake  of  vitamin  Be  should  be  from  1  to  2  milligrams,  an  amount  which  is  readily 
provided  by  ordinary  mixed  diets. 


Vitamin  Bit 


Vitamin  B]2  has  been  found  to  be  an  essential  nutrient  in  many  animal  species 
and  its  metabolic  functions  have  been  the  subject  of  wide  investigation.^®^  In  man, 
observations  on  the  hemopoietic  activity  of  vitamin  B12  support  the  suggestion^®® 
that  approximately  1  microgram  daily  parenterally  will  allow  replacement  of  the 
lack  in  pernicious  anemia.  Present  information  is  not  sufl&cient  to  permit  extra¬ 
polation  of  this  estimate  to  the  dietary  requirement  of  healthy  adults. 

The  provision  of  supplementary  vitamin  B12  to  premature  infants  has  not 
resulted  m  growth  stimulation.^®®- It  appears  probable  that  normal  infants 

being  fed  on  cow  s  milk  formulas  or  on  breast  milk  receive  sufficient  vitamin  B12 
to  meet  their  needs.^®® 


in  i”terP«ted  as  indicating  a  growth  stimulation 

nesJ  of  vhamin  R  “  Tk”  fail  to  provide  evidence  of  effective- 

ness  Of  vitamin  B,2.  These  investigations  are  of  varying  quality,  but  each  is  sub 

jec  ,0  one  or  more  of  the  Mowing  limitations:  smallness  of  lamlr  failure  m 

atch  age  and  grouping  m  control  and  supplemented  groups,  Mure  to  elimi 

mate  psychologic  factors,  inadequate  information  concerntag  dtearte  of  thl”  : 
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dividuals  studied,  and  absence  of  information 
foods  consumed.182  The  data  available  are  h 
mended  dietary  allowance  of  vitamin  B12, 


lation  on  the  vitamin  B12  content  of  the 
are  insuflBcient  as  a  basis  for  a  recom- 


Folacin 


Since  the  1943  revision  of  the  Recommended  Dietary  Allowances  little  additional 
information  bearing  directly  upon  the  dietary  intake  of  the  pteroylglutamates  or 
tne  quantitative  estimates  of  needs  has  been  reported.  A  useful  compilation  of 
the  folic  acid  activity  in  foods^^^  has  appeared.  Unfortunately,  methods  for  the 
estimation  of  the  individual  members  of  the  folacin  group  of  substances  have  not 
been  widely  applied,  and  the  microbiological  procedures  sometimes  present  diffi¬ 
culties  because  of  the  presence  of  stimulants  other  than  folacin."®^  Hence,  depend¬ 
able  values  on  the  dietary  intake  of  folacin  under  a  variety  of  conditions  are 
not  available. 

In  several  instances  therapeutic  responses  to  folic  acid  following  administration 
of  1  milligram  daily  are  recorded.’®®  Woodruff,  Peterson,  and  Darby’®^  have 
recorded  effective  therapeutic  response  of  two  cases  of  megaloblastic  anemia  in 
infancy  to  oral  doses  of  500  and  200  micrograms  per  day,  respectively.  These  low 
therapeutically  effective  doses  are  in  agreement  with  an  estimate  of  the  human 
requirement  of  this  factor  made  by  extrapolating  the  results  of  studies  on  monkeys, 
chickens,  and  turkeys  on  a  caloric  basis.  It  seems  probable  that  dietary  intakes 
of  the  order  of  less  than  a  milligram  per  day  can  be  expected  to  cover  any  nutri¬ 
tional  needs  for  folic  acid  activity.  The  actual  requirement  or  allowance  cannot 
be  set  at  this  time. 

Pantothenic  Acid 

Pantothenic  acid  is  a  part  of  coenzyme  A  which  mediates  acetylation  and  many 
other  acylation  reactions.  It  is  intimately  involved  in  the  aerobic  utilization  of 
carbohydrates,  in  the  synthesis  and  degradation  of  fatty  acids,  sterols,  steroid 
hormones,  etc.,  and  in  a  number  of  other  processes.  Pantothenic  acid  deficiency 
has  been  induced  in  every  animal  in  which  it  has  been  seriously  attempted  and 
always  results  in  severe  symptoms  and  eventual  death.  It  is  a  practical  certainty 
that  pantothenic  acid  is  required  in  human  nutrition.  It  has  been  reported  to 
improve  the  reactions  of  young  men  to  stress’®®  and  to  relieve  the  burning  feet 
syndrome.’®®  The  amount  of  pantothenic  acid  consumed  daily  with  2500  calories 
of  good  diet  is  approximately  10  milligrams.’®® 


Biotin 


The  exact  mode  of  functioning  of  biotin  in  enzymatic  systems  has  not  been 
elucidated.  It  is,  however,  evident  that  tlie  vitamin  is  required  directly  or  indirectly 
for  several  reactions  in  which  carbon  dioxide  is  fixed  in  mammalian  and  bac¬ 
terial  systems.  In  the  latter  systems,  evidence  for  its  participation  in  the  synthesis 
of  unsaturated  fatty  acids  also  is  strong.  Intestinal  synthesis  of  this  vitamin  is 
nnrl  tftnds  to  nrevent  the  development  of  deficiency.  However,  dietary 


strated.’®^ 
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Vitamin  K 

The  amount  of  vitamin  K  required  for  maintenance  of  a  normal  prothrombin 
level  in  the  blood  is  easily  provided  when  an  average  diet  is  ingested.  However, 
special  attention  to  this  vitamin  is  desirable  in  the  latter  part  of  pregnancy  and 
for  the  newborn  infant.  Pregnant  women  usually  have  normal  amounts  of  pro¬ 
thrombin  in  the  blood,  but  many  newborn  infants  bave  abormally  small  amounts. 
Although  little  relation  seems  to  exist  between  the  amount  of  prothrombin  in  the 
blood  of  the  mother  and  that  of  the  infant  at  birth,  the  amount  of  vitamin  K 
received  by  the  mother  is  reflected  quickly  in  the  amount  of  prothrombin  in  the 
blood  of  her  infant  in  utero.  Seldom  does  the  mother  have  enough  vitamin  K 
without  supplement  to  prevent  an  important  decrease  in  the  prothrombin  level 
of  the  blood  of  her  infant  during  the  first  days  after  birth. 

The  customary  concept  that  regulation  of  the  amount  of  prothrombin  is  the 
only  function  of  vitamin  K  has  been  brought  into  question  and  its  implication 
in  brain  hemorrhage  and  damage  has  been  reported.^®®  In  view  of  the  very  large 
number  of  babies  with  intracranial  damage  at  birth  and  the  possible  relationship 
of  these  lesions  to  vitamin  K  deficiency,  it  is  suggested  that  a  daily  oral  dose  of 
1  milligram  of  vitamin  K  be  given  to  pregnant  women  during  the  last  month  of 
pregnancy.  If  the  mother  has  been  treated  in  this  manner,  the  newborn  infant 
needs  no  supplement  of  vitamin  K  during  the  short  period  preceding  ingestion 
of  food. 

Wlien  the  vitamin  K  status  of  the  mother  has  been  unsatisfactory  or  is  unknown 
at  the  time  of  labor,  it  is  desirable  that  this  vitamin  be  given  to  the  mother  before 
the  birth  of  the  baby,  or  to  the  baby  immediately  after  birth,  preferably  the 
former.  It  has  been  demonstrated  that  the  prothrombin  level  of  the  baby  is  higher 
in  the  first  days  after  birth  if  vitamin  K  is  given  to  the  mother  before  delivery 
than  if  it  is  given  to  the  baby  at  birth.  A  suitable  amount  for  the  mother  preceding 
delivery  is  1  milligram  administered  parenterally ;  this  amount  will  stabilize  the 
prothrombin  level  of  the  infant  until  food  is  taken.  A  suitable  amount  for  the 
infant  after  birth  is  1  milligram  for  a  single  dose.  In  fact  it  has  been  shown  that 
a  single  dose  of  10  to  20  micrograms  is  adequate  to  cover  the  first  5  days.  The 
daily  requirement  of  the  infant  is  approximately  1  microgram.*®® 


GENERAL  DISCUSSION 

The  recommended  allowances  for  adults  are  given  in  terms  of  a  reference  man 
and  reference  woman  as  described  in  the  section  on  calories.  Adjustment  should 
be  made  for  persons  who  differ  from  the  standard  in  body  size,  age,  or  physical 
activity.  Mowances  for  infants  and  children  are  given  for  age  groups  and,  after 
the  age  of  ten,  for  boys  and  girls  separately,  since  the  growth  curves  and  levels 
ot  activity  differ  significantly  from  about  this  age.  Allowances  are  based  on  the 
needs  for  the  middle  year  in  each  group  and  are  for  normal  activity  and  for  the 
^^^lghts  indicated  in  the  table.  As  with  adults,  adjustments  should  be  made  for 
children  who  differ  in  size  and  activity  from  the  standard. 

The  breakdown  into  three  periods  of  infancy  is  an  innovation  of  this  revision 
of  the  Recommended  Dietary  Allowances.  Recognition  is  given  to  the  differences 
in  the  recommended  allowances  for  infants  and  the  nutrient  levels  supposedly 
provided  by  maternal  lactation.  References  ’’  and  may  be  consulted  for  further 
detail  in  this  regard. 

The  recommended  allowance  values  of  the  table  are  for  nutrients  in  foods  as 
consumed  and  do  not  take  into  consideration  prior  losses  in  storage,  cooking,  and 
serving.  Provision  should  be^nade  for  these  losses  in  planning  practical  dietaries. 
The  allowances  do  provide  for  possible  incomplete  availability  or  absorption  of 
certain  nutrients,  such  as  iron  and  carotene. 

The  allowances  are  intended  to  serve  as  a  guide  for  planning  adequate  diets  for 
substantially  all  normal  healthy  persons  in  the  United  States.  It  is  recognized 
that  the  biological  normal  consists  of  a  range  of  values.  The  allowances  are 
designed  to  provide  for  requirements  in  the  high  normal  range  as  well  as  for  the 
average. 

The  allowances  are  expected  to  cover  short-term  needs  and  also  to  maintain  good 
nutrition  for  the  life  span  as  a  whole,  although  little  is  known  of  long-term  require¬ 
ments.  There  is  evidence  from  studies  on  animals  that  benefits  accrue  during  a 
lifetime  when  the  intake  of  certain  nutrients  is  considerably  higher  than  minimal 
need.  It  should  be  emphasized  that  the  allowances  apply  only  to  persons  in  good 
health.  This  is  particularly  true  for  women  during  pregnancy.  Requirements  vary 
greatly  in  disease;  in  febrile  illnesses  and  other  hypermetabolic  states,  the  need 
for  certain  nutrients  may  be  markedly  increased,  while  in  diseases  of  the  gastro¬ 
intestinal  tract,  absorption  of  nutrients  may  be  seriously  impaired. 

When  the  recommended  allowances  are  used  to  estimate  the  per  capita  needs 
of  population  groups,  the  allowances  should  be  weighted  by  the  composition  of 
the  population  according  to  categories  and  ages.  In  times  of  diminished  food 
supply,  it  may  be  impossible  to  meet  these  recommendations.  In  such  circum¬ 
stances  it  is  essential  to  distinguish  between  standards  based  on  good  nutrition 
for  all  and  more  immediate  consumption  goals  based  on  practical  possibilities. 

The  recommended  allowances  for  the  various  nutrients,  with  the  exception  of 
vitamin  D,  can  be  obtained  through  a  good  diet  of  common  foods.  Fortunate  y, 
good  nutrition  may  be  provided  by  many  different  cornbinations  of  foods.  Ihe 
dietary  pattern  of  seven  basic  food  groups  presented  in  the  National  Food  Guide 
has  been  widely  used  in  the  United  States  as  an  aid  for  selection  of  adequate  diets. 
It  is  obvious  that  this  guide  serves  only  as  a  rough  approximation  of  nutrient 
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intake.  The  size  of  servings  will  vary  greatly  and  there  is  marked  variation  in 
the  nutritive  value  of  foods  which  have  been  grouped  together.  Consistently  poor 
choice  of  foods  from  each  of  the  seven  groups  can  result  in  an  inadequate  diet. 

Some  foods  are  important  because  of  their  unique  nutritional  contribution  and 
cannot  easily  be  replaced.^  Milk  is  an  important  source  of  protein,  calcium,  ribo¬ 
flavin,  and  other  nutrients.  Citrus  fruits  and  tomatoes  are  outstanding  sources 
of  vitamin  C,  although  significant  quotas  may  be  obtained  from  other  fruits, 
potatoes,  and  most  leafy,  green,  and  yellow  vegetables,  in  spite  of  losses  during 
food  preparation  in  the  latter  groups.  For  some  population  groups,  such  as  preg¬ 
nant  and  lacta*ing  women,  consistent  selection  of  foods  of  high  nutritive  quality 
is  essential  or  it  will  be  difiicult  to  meet  needs  without  an  excess  of  calories.  These 
and  similar  problems  will  arise  with  the  use  of  any  type  of  food  guide. 

Quantitative  guides  for  the  selection  of  an  adequate  diet  at  different  food  cost 
levels  have  been  published  by  various  national,  state,  and  Jocal  groups.  Those 
available  from  the  U.  S.  Department  of  Agriculture  are  listed  in  the  references.®’ 

A  commendable  booklet  entitled  “A  Balanced  Diet”  is  available  from  the  Nutrition 
Foundation,  Inc.^  A  comprehensive  tabulation  of  food  composition  has  been  pub¬ 
lished  by  the  U.  S.  Department  of  Agriculture.^^ 

Again  the  point  must  be  emphasized  that  foods  selected  to  provide  the  specific 
nutrients  for  which  quantitative  allowances  have  been  recommended  are  most 
likely  to  provide  also  the  other  essential  nutrients  for  which  quantitative  require¬ 
ments  have  not  been  adequately  determined. 
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